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(54) GENERATION SYSTEM FOR THREE-DIMENSIONAL SHAPE DATA OF PRINTED BOARD 
(57)Abstract 

PROBLEM TO BE SOLVED: To generate highly precise three- 
dimensional shape data of a printed board without much time and -•■ - • • 
labor. 

SOLUTION: This system has a 1st storage means which stores 
three- dimensional simple shape data of printed boards, a 2nd 
storage means which stores three-dimensional detailed shape data 
of electronic components, a 3rd storage means which stores wiring 
data, and a generating means which reads printed-board three- 
dimensional simple shape data, electronic— component three- 
dimensional detailed shape data, and wiring data out of the 1st, 2nd, 
and 3rd storage means and generates printed-board three- 
dimensional detailed shape data showing the three-dimensional 
detailed shape of a printed board by putting wiring pattern shapes 
and via and land shapes that the wiring data shows together with 
the three-dimensional shape of a printed board having electronic 
component shapes, constituting three-dimensional simple shapes of 
the printed board that the printed-board simple shape data show, 
replaced with electronic component shapes that the electronic- 
component three-dimensional detailed shape data show. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st storage means which memorized the printed circuit board three-dimension simple configuration 
data in which the simple configuration of the three dimension of a printed circuit board is shown, The 2nd storage 
means which memorized the electronic-parts three-dimension detail configuration data in which the detailed 
configuration of the three dimension of electronic parts is shown. The 3rd storage means which memorized the 
wiring data in which the circuit pattern configuration and beer land configuration of a printed circuit board are 
shown. The printed circuit board three-dimension simple configuration data memorized by said 1st storage means. 
The electronic-parts three-dimension detail configuration data memorized by said 2nd storage means. The 
electronic-parts configuration which reads the wiring data memorized by said 3rd storage means, and constitutes 
the simple configuration of the three dimension of the printed circuit board which printed circuit board three- 
dimension simple configuration data show In the configuration of the three dimension of the printed circuit board 
permuted with the electronic-parts configuration which electronic-parts three-dimension detail configuration data 
show The three-dimension configuration data origination system of the printed circuit board which has a generation 
means to generate the printed circuit board three-dimension detail configuration data in which the detailed 
configuration of the three dimension of the printed circuit board which compounded the circuit pattern configuration 
and beer land configuration which wiring data shows is shown. 

[Claim 2] The three-dimension configuration data origination system of the printed circuit board which has the 
read-out means which reads the electronic-parts three-dimension detail configuration data of the electronic parts 
which the printed circuit board three-dimension simple configuration data memorized by said 1st storage means 
show further in the three-dimension configuration data origination system of a printed circuit board according to 
claim 1 to the 2nd storage means from an external database. 

[Claim 3] In the three-dimension configuration data origination system of a printed circuit board according to claim 2 
Furthermore, it has the processing means which reads predetermined data from the database of the 2nd exterior, 
generates printed circuit board three-dimension simple configuration data based on these data that carried out 
reading appearance, and said 1st storage means is made to memorize. Said read-out means is the three-dimension 
configuration data origination system of the printed circuit board which is what reads electronic-parts three- 
dimension detail configuration data from the database of said exterior according to the electronic parts which the 
predetermined data which said processing means read show. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the three-dimension configuration data origination system of a printed circuit board, 
further, in the three-dimension product design carried out to a detail at the product-development process for 
example, in an electronic product manufacture manufacturer, this invention is used for the design negotiation 
currently performed between the electric packaging-design process and the device sheathing design process, and 
relates to the three-dimension configuration data origination system of a suitable printed circuit board. 
[0002] 

[Description of the Prior Art] In order to create the three-dimension configuration data of a printed circuit board 
conventionally From a substrate CAD system, by the file format of IDF (Intermediate Data Format) A substrate 
appearance. Data, such as substrate thickness, electronic parts ID, a rectangular electronic-parts field, electronic- 
parts height, and arrangement information on electronic parts, are made to output The IDF file of the above- 
mentioned data outputted from the substrate CAD system concerned is inputted into a three-dimensional-CAD 
system through an interface. It was made as [ create / based on the IDF file inputted in the three-dimensional-CAD 
system concerned / the three-dimension configuration data of the printed circuit board which expressed the 
electronic-parts configuration as a rectangular parallelepiped-like configuration ]. 

[0003] Namely, it sets to the three-dimension configuration data of the printed circuit board created based on the 
IDF file outputted from a substrate CAD system which was described above. It is related with electronic parts and is 
a rectangular electronic— parts field (that is, it is the two— dimensional configuration which shows the base of 
electronic parts.) from an IDF file. Since only data with electronic-parts height are given, each electronic-parts 
configuration will be expressed as a configuration of the shape of a different rectangular parallelepiped from the 
configuration of thing. And since it seems that the base configuration of rectangular electronic-parts field slack 
electronic parts may also be using the foot pin tip of the electronic parts concerned as the edge line There was a 
trouble that there was a limitation using the three-dimension configuration data of the created printed circuit board 
as simulation data, such as a highly precise fitting check and analysis on the strength. 

[0004] Since each designer, on the other hand, needed to perform data editing of the three-dimension configuration 
data of the printed circuit board obtained according to the IDF format by manual actuation when it is going to create 
the three-dimension configuration data of a highly precise printed circuit board by the above-mentioned 
conventional technique, there was a trouble of needing great time amount and a great effort 
[0005] 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of the trouble which a 
Prior art which was described above has, and is made into the purpose tends to offer the three-dimension 
configuration data origination system of the printed circuit board which enabled it to create the three-dimension 
configuration data of a highly precise printed circuit board, without needing great time amount and a great effort 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, among this inventions invention 
according to claim 1 The 1st storage means which memorized the printed circuit board three-dimension simple 
configuration data in which the simple configuration of the three dimension of a printed circuit board is shown, The 
2nd storage means which memorized the electronic-parts three-dimension detail configuration data in which the 
detailed configuration of the three dimension of electronic parts is shown. The 3rd storage means which memorized 
the wiring data in which the circuit pattern configuration and beer land configuration of a printed circuit board are 
shown. The printed circuit board three-dimension simple configuration data memorized by the storage means of the 
above 1st, The electronic-parts three-dimension detail configuration data memorized by the storage means of the 
above 2nd, The electronic-parts configuration which reads the wiring data memorized by the storage means of the 
above 3rd, and constitutes the simple configuration of the three dimension of the printed circuit board which printed 
circuit board three-dimension simple configuration data show In the configuration of the three dimension of the 
printed circuit board permuted with the electronic-parts configuration which electronic-parts three-dimension detail 
configuration data show It is made to have a generation means to generate the printed circuit board three- 
dimension detail configuration data in which the detailed configuration of the three dimension of the printed circuit 
board which compounded the circuit pattern configuration and beer land configuration which wiring data shows is 
shown. 

[0007] The 1st above-mentioned storage means is equivalent to the "substrate three-dimension simple shape 
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memory field 104" in the gestalt of implementation of invention mentioned later here, and the 2nd above-mentioned 
storage means It is equivalent to the "components three-dimension detail shape memory field 106" in the gestalt of 
implementation of invention mentioned later, and the 3rd above-mentioned storage means It is equivalent to "the 
circuit pattern configuration / beer land shape memory field 100" in the gestalt of implementation of invention 
mentioned later, and the above-mentioned generation means is equivalent to the "components three-dimension 
configuration permutation means 54" in the gestalt of implementation of invention mentioned later. 
[0008] Moreover, it is made for invention according to claim 2 to have the read-out means which reads the 
electronic-parts three-dimension detail configuration data of the electronic parts which the printed circuit board 
three-dimension simple configuration data further memorized by the storage means of the above 1st in invention 
according to claim 1 show to the 2nd storage means from an external database among above-mentioned this 
inventions among this inventions. 

[0009] Here, the database of the above-mentioned exterior is equivalent to the "components three-dimension detail 
configuration library 22" in the gestalt of implementation of invention mentioned later, and it is equivalent to the 
"components three-dimension configuration reading means 40" in the gestalt of the above-mentioned 
implementation of invention which mentions a means later by reading. 

[0010] Among this inventions, moreover, invention according to claim 3 It sets to invention according to claim 3 
among above-mentioned this inventions. Further further It has the processing means which reads predetermined 
data from the database of the 2nd exterior, generates printed circuit board three-dimension simple configuration 
data based on these data that carried out reading appearance, and the storage means of the above 1st is made to 
memorize. The above-mentioned read-out means reads electronic-parts three-dimension detail configuration data 
from the database of the above-mentioned exterior according to the electronic parts which the predetermined data 
which the above— mentioned processing means read show. 

[001 1] Here, the database of the 2nd above-mentioned exterior is equivalent to the "IDF substrate file 16" and the 
"IDF components file 18" in a gestalt of operation of invention mentioned later, and the above-mentioned 
processing means is equivalent to the "IDF file reading means 36", and "substrate three-dimension configuration 
creation / composition means 52" in a gestalt of implementation of invention mentioned later. 
[0012] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of operation of the three-dimension 
configuration data origination system of the printed circuit board by this invention is explained to a detail, referring 
to an attached drawing. 

[0013] The block block diagram showing an example of the gestalt of operation of the three-dimension configuration 
data origination system of the printed circuit board by this invention is shown in drawing 1 . 

[0014] The three-dimension configuration data origination system ("this system" is called hereafter.) of this printed 
circuit board The board modeler 10 which control of operation is realized by a microcomputer and its software, and 
makes the important section of this invention (BoardModelar), The substrate CAD file 14 connected with printed 
circuit board CAD 12 connected with the board modeler 10, and printed circuit board CAD12, The IDF substrate file 
16 which was outputted from printed circuit board CAD12, and was connected with the board modeler 10, The IDF 
components file 18 which was outputted from printed circuit board CAD12, and was connected with the board 
modeler 10, It has the external design database 20 connected with the board modeler 10, and the components 
three-dimension detail configuration library 22 connected with the board modeler 10, and is constituted. 
[0015] Here, the board modeler 10 has the externa! design information interface (external design information I/F) 30 
and three-dimension information creation / composition means 50, and is constituted. 

[0016] And external design information I/F30 has the substrate CAD file reading means 32, the IDF library actuation 
means 34, the IDF file reading means 36, the external design-database retrieval means 38, and the components 
three-dimension configuration reading means 40. 

[0017] Moreover, three-dimension information creation / composition means 50 has substrate three-dimension 
configuration creation / composition means 52 and the components three-dimension configuration permutation 
means 54, and is constituted. 

[0018] In addition, printed circuit board CAD12 is equipped with the external interface (external I/F) 60 and the IDF 
conversion library 62. 

[0019] In the above configuration, in the three-dimension configuration data origination system of this printed circuit 
board, first, an object substrate file is chosen with stereo file seJection means (not shown), such as a file dialog, and 
the full path of an object substrate file is acquired with the substrate CAD file reading means 32. 
[0020] Next, the substrate CAD file reading means 32 hands over as a parameter the full path acquired as 
mentioned above to external I/F60 of printed circuit board CAD12, and the functions (for example, ASCII I/F, an 
OLE communication link, etc.) of the external actuation command of printed circuit board CADI 2 are used for it, and 
it accesses the substrate CAD file 14. 

[0021] And the function of an external actuation command is used for the substrate CAD file reading means 32 as 
well as the above-mentioned processing, and it stores it in the accessed circuit pattern configuration / beer land 
shape memory field 100 which acquires two kinds of two-dimensional configuration data of a circuit pattern 
configuration and a beer land configuration from the substrate CAD file 14 as wiring data, for example, consists of 
random access memory (RAM). 

[0022] In addition, an example of a circuit pattern configuration and a beer land configuration is shown in drawing 2 . 
[0023] Next, as described above, with the substrate CAD file reading means 32, choose an object substrate file with 
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stereo file selection means (not shown), such as a file dialog, and the full path of the object substrate file concerned 
is acquired. Hand over this acquired full path as a parameter to external I/F60 of printed circuit board CAD12, and 
the functions (for example, ASCII l/F, an OLE communication link, etc.) of the external actuation command of 
printed circuit board CAD12 are used. It is. the condition which accessed the substrate CAD file 14 — with the IDF 
file manipulation means 34 The IDF parameter to which an input is urged according to a user graphical interface 
(GUI) as shown in drawing 3 is inputted, and the IDF conversion library 62 of printed circuit board CAD12 is started. 
[0024] Here, as an IDF parameter to which an input is urged according to GUI, as shown in drawing 3 , a "substrate 
file name", a "creation IDF file name", a "version", a "system of units", "substrate thickness", the "substrate file 
extension child", and the "components library extension" are set up. 

[0025] And in the IDF conversion library 62 of printed circuit board CAD12, a "substrate appearance", a "substrate 
zero", "Components ID", "components arrangement", and a "components zero" are acquired from the substrate 
CAD file 14 while printed circuit board CAD12 is accessing, the IDF substrate file 16 about a substrate and the IDF 
components file 1 8 about components are further created based on the inputted IDF parameter, and it outputs to a 
predetermined bus. <BR> [0026] Here, an example of the IDF substrate file 16 is shown in drawing 4 , and an 
example of the IDF components file 18 is shown in drawing 5 . 

[0027] next from the IDF substrate file 16 which created the IDF file reading means 36 as mentioned above, and 
was outputted to the predetermined bus For example, while acquiring the value of each element of a "substrate 
appearance", "substrate thickness", and a "substrate zero" based on the specification shown in the graph of 
drawing 6 From the IDF components file 18 which created as mentioned above and was outputted to the 
predetermined bus For example, based on the specification shown in the graph of drawing 7 . the value of each 
element of "Components ID", "components arrangement", a "components zero", and a "components two- 
dimensional simple configuration" is acquired, and these acquired values are stored in the storage regions 102, such 
as a substrate appearance. 

[0028] And substrate three-dimension configuration creation / composition section 52 creates and compounds the 
printed circuit board three-dimension simple configuration data in which the simple configuration of the three 
dimension of a printed circuit board where the electronic-parts configuration was expressed as a rectangular 
parallelepiped-like configuration, for example, is shown in drawing 8 is shown based on the value stored in the 
storage regions 102, such as a substrate appearance. 

[0029] In addition, the printed circuit board three-dimension simple configuration data which created by substrate 
three-dimension configuration creation / composition section 52 as mentioned above, and were compounded are 
stored in the substrate three-dimension simple shape memory field 104. 

[0030] By the way, the external design-database retrieval means 38 uses as a key the components ID acquired with 
the IDF file reading means 36, and if the external design database 20 is a RDB gestalt, it will acquire the 
corresponding record ID. 

[0031] And in the block block diagram shown in drawing 1 , the external design database 20 is a RDB gestalt, and 
shows the case where the external design-database retrieval means 38 acquires Record ID. 

[0032] In addition, the external design-database retrieval means 38 will acquire the corresponding full path, if the 
external design databases 20 are stereo file management gestalten, such as a file server. 
[0033] Then, the components three-dimension configuration reading means 40 From the components three- 
dimension detail configuration library 22 related with the record ID acquired with the external design-database 
retrieval means 38 The electronic-parts three-dimension detail configuration data in which the detailed 
configuration of the three dimension of electronic parts where the electronic-parts configuration was expressed as 
a configuration of thing, for example, is shown in drawing 9 is shown are read, and the read electronic-parts three- 
dimension detail configuration data are stored in the components three-dimension detail shape memory field 106. 
[0034] And the components three-dimension configuration permutation means 54 is based on the arrangement 
information on each electronic parts which the printed circuit board three-dimension simple configuration data 
stored in the substrate three-dimension simple shape memory field 104 show. The electronic-parts three-dimension 
detail configuration data stored in the components three-dimension detail shape memory field 106 are read. The 
configuration of the three dimension of a printed circuit board as compounded the detailed configuration of 
electronic parts using the electronic-parts three-dimension detail configuration data concerned, and replaced the 
simple configuration of electronic parts with the detailed configuration of the compound electronic parts concerned, 
for example, shown in drawing 10 is created. 

[0035] Furthermore, it is related with the circuit pattern configuration and beer land configuration which were stored 
in the circuit pattern configuration / beer land shape memory field 100. Input the thickness information on a circuit 
pattern into a circuit pattern configuration, and the thickness information on a substrate is inputted into a beer land 
configuration. A circuit pattern configuration and a beer land configuration are created as three-dimension 
configuration information, it is re-compounded in the above-mentioned printed circuit board three-dimension detail 
configuration, using a substrate zero as arrangement information, and the detailed configuration of the three 
dimension of a printed circuit board is completed. 

[0036] And the printed circuit board three-dimension detail configuration data in which the detailed configuration of 
the three dimension of the printed circuit board created by the components three-dimension configuration 
permutation means 54 as mentioned above is shown are stored in the substrate three-dimension detail shape 
memory field 1 08. 

[0037] Therefore, since the three-dimension configuration of a printed circuit board is expressed to a detail, the 
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printed circuit board three-dimension detail configuration data stored in this substrate three-dimension detail shape 
memory field 108 can fully be used as simulation data, such as a highly precise fitting check and analysis on the 
strength. 

[0038] Moreover, since each designer does not need to perform data editing of the three-dimension configuration 
data of the printed circuit board obtained according to the IDF format by manual actuation according to this system, 
while efforts are remarkably reducible, the processing time can be shortened sharply. 

[0039] In addition, the above-mentioned gestalt of operation may deform, as shown in (1) shown below thru/or (3). 
[0040] (1) In the above-mentioned gestalt of operation, although the case where an IDF format was used as a data 
format was explained, of course, it is not what is restricted to this, and the format of arbitration can be used as a 
data format. 

[0041] (2) In the above-mentioned gestalt of operation, although printed circuit board three-dimension simple 
configuration data were created in this system Of course, are not what is restricted to this, and the interface 
function which can input the printed circuit board three-dimension simple configuration data created by the external 
system is prepared. You may make it create printed circuit board three-dimension detail configuration data using the 
printed circuit board three-dimension simple configuration data created by the external system. 
[0042] (3) You may make it combine suitably the modification shown in the above-mentioned gestalt of operation 
and the above-mentioned (1) thru/or (2). 
[0043] 

[Effect of the Invention] This invention does so the outstanding effectiveness that the three-dimension 
configuration data of a highly precise printed circuit board can be created now, without needing great time amount 
and a great effort, since it is constituted as explained above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block block diagram showing an example of the gestalt of operation of the three-dimension 
configuration data origination system of the printed circuit board by this invention. 

[Drawing 2] It is the explanatory view showing an example of a circuit pattern configuration and a beer land 
configuration. 

[Drawing 3] It is the explanatory view showing an example of the user graphical interface. (GUI) of an IDF parameter. 

[Drawing 4] It is the data list in which an example of an IDF substrate file is shown. 

[Drawing 5] It is the data list in which an example of an IDF components file is shown. 

[Drawing 6] It is the graph showing the specification of the substrate by the IDF substrate file. 

[Drawing 7] It is the graph showing the specification of the electronic parts by the IDF components file. 

[Drawing 8] It is the explanatory view showing an example of the simple configuration of the three dimension of a 

printed circuit board. 

[Drawing 9] It is the explanatory view showing an example of the detailed configuration of the three dimension of 
electronic parts. 

[Drawing 10] It is the explanatory view showing an example of the configuration of the three dimension of a printed 
circuit board. 

[Description of Notations] 

10 Board Modeler (Board Modelar) 

12 Printed Circuit Board CAD 

14 Substrate CAD File 

16 IDF Substrate File 

18 IDF Components File 

20 External Design Database 

22 Components Three-Dimension Detail Configuration Library 

30 External Design Information Interface (External Design Information I/F) 

32 Substrate CAD File Reading Means 

34 IDF Library Actuation Means 

36 DF File Reading Means 

38 External Design-Database Retrieval Means 

40 Components Three-Dimension Configuration Reading Means 

50 Three-Dimension Information Creation / Composition Means 

52 Substrate Three-Dimension Configuration Creation / Composition Means 

54 Components Three-Dimension Configuration Permutation Means 

60 External Interface (External I/F) 

62 DF Conversion Library 

100 Circuit Pattern Configuration / Beer Land Shape Memory Field 
102 Storage Regions, Such as Substrate Appearance 
104 Substrate Three-Dimension Simple Shape Memory Field 
106 Components Three-Dimension Detail Shape Memory Field 
108 Substrate Three-Dimension Detail Shape Memory Field 
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[Drawing 1] 
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[Drawing 7] 
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[Drawing 10] 
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0 -2.000000 -0,600)00 0.00000 

0 2.000000 -0.600000 0.00000 

0 2.C0D000 0.600000 0.00000 

0 -2.000000 0.600000 0.00000 

.END^ELECTOTCAL 

.ELECTRICAL 

CRQ3?mtLS0O0D CRQ3suid_9D0C0 MM 0.900000 

0 -3.800000 -2.000000 0.00000 

O 1.800000 -2.000000 0.00000 

0 1.800000 0.800000 0.00000 

0 0.800000 0.800000 O.CO000 

O 0.800000 2.000000 0.00000 

0 -0.800000 2.000000 0.00000 

0 -0.8000QO 0.800000 0.00000 

0 -1.800000 0.800000 0.00000 

0 -LS00OOO -2.000000 0.00000 

.END JSLECTRl CAL 

.ELECTRICAL 

COiMJ0_l 600000 CONl0_lG00000 MM 16.000000 

0 -11.00000D 6.600000 0.00000 

0 -11.000000 -1.5O0000 0.00000 

0 21.000000 -1.500000 0.00000 

0 21.00D00O 5.600000 0.00000 

0 -11.000000 6.500OQ0 0.00000 

.END_ELECTR1GAL 

EOF 
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* NOTICES * 

JPO and NCI Pi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[a procedure revision] 

[Fling Date] December 5. Heisei 12 (2000. 12.5) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0010] Among this inventions, moreover, invention according to claim 3 In invention according to claim 3, 
predetermined data are further read from the database of the 2nd exterior among above-mentioned this inventions. 
It has the processing means which generates printed circuit board three-dimension simple configuration data based 
on these data that carried out reading appearance, and the storage means of the above 1st is made to memorize, 
the above-mentioned read-out means According to the electronic parts which the predetermined data which the 
above-mentioned processing means read show, electronic-parts three-dimension detail configuration data are read 
from the database of the above-mentioned exterior. 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0023 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0023] Next, as described above, with the substrate CAD file reading means 32, choose an object substrate file with 
stereo file selection means (not shown), such as a file dialog, and the full path of the object substrate file concerned 
is acquired Hand over this acquired full path as a parameter to external I/F60 of printed circuit board CAD12, and 
the functions (for example, ASCII I/F, an OLE communication link, etc.) of the external actuation command of 
printed circuit board CAD12 are used. It is. the condition which accessed the substrate CAD file 14 — with the IDF 
library actuation means 34 The DDF parameter to which an input is urged according to a user graphical interface 
(GUI) as shown in drawing 3 is inputted, and the IDF conversion library 62 of printed circuit board CADI 2 is started. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0028 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0028] And substrate three-dimension configuration creation / composition means 52 creates and compounds the 

printed circuit board three-dimension simple configuration data in which the simple configuration of the three 

dimension of a printed circuit board where the electronic-parts configuration was expressed as a rectangular 

parallelepiped-like configuration, for example, is shown in drawing 8 is shown based on the value stored in the 

storage regions 102, such as a substrate appearance. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0029 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0029] In addition, the printed circuit board three-dimension simple configuration data which created with substrate 
three-dimension configuration creation / composition means 52 as mentioned above, and were compounded are 
stored in the substrate three-dimension simple shape memory field 104. 
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